THERE has been more rapid development in the field of sex hormone research during the last few years than in almost any other branch of medicine. In fact, the publications have multiplied so rapidly that it is almost impossible for any person to be up to date, or at any rate to be so for any length of time. Fortunately there is a series of full reviews on this subject, and consequently I do not intend to take up valuable time by going over in any detail the historical aspects. One might perhaps point out that the classical researches of Marshall and his school succeeded in clearing up a great deal of the chaos associated with the (luestion of the reproductive cycle of animals, but that following his pioneer work no advance of any note was made until the American workers, Allen and Doisy, combined some of the older chemical work on extracts of the ovary with the more modern biological work done in Professor Stockard's laboratory in New York. It will be remembered that the latter observer and his co-workers demonstrated that the alternating periods of sexual activity were accompanied by definite changes in the microscopical character of the vaginal smear, so that with experience it would be possible for any observer to state at exactly what period of the cestrous cycle the animal happened to be. Removal of the ovaries causes an absence of the cyclical changes, so that the animal remains in a permanent state of di-cestrus. Allen and Doisy applied this principle to the standardization of crude extracts of the ovary. They showed, for instance, that an alcoholic extract made from the ovary was capable of restoring the cyclical changes in a castrated rat or mouse when injected subcutaneously. Here, then, was a method whereby the potency of the experimental ovarian preparations could be investigated, and, as was to be expected, an entirely new series of experiments arose from these observations. Through this work it was possible to prepare highly potent extracts and to gain considerable insight into the biochemical characteristics of the cestrus-produciing hormone.
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The next great stimulus to research in this field was provided by the discovery of the German workers, Aschheim and Zondek, that cestrin, to give it its most generally accepted name (though Wiesner calls it the Alpha hormone) is excreted in the urine during pregnancy. This gave the biochemists a source for the material, and by a relatively simple application of chemical technique it was possible to obtain very large quantities of the active principle without its being contaminated with unpleasant impurities such as are encountered in extracts of the ovary or placenta.
Yet another stimulus was added by the researches of the American workers who demonstrated the effect of transplants and extracts of the anterior lobe of the pituitary upon the sex cycle. These experiments were performed by Aschheim and Zondek, and by Smith and Engle, almost simultaneously. They showed that these pituitary transplants were capable of causing premature puberty with the development of cestrus and luteinization of the ovaries in immature animals. Again, the demonstration by Aschheim and Zondek of the presence of this luteinizing substance in the urine of pregnant women laid the foundation for a long series of observations stretching from purely chemical considerations of the hormone, on the one hand, to the establishment of an accurate test for the diagnosis of pregnancy, on the other.
Finally, the careful morphological and histological observations of Corner led him to prophesy with great accuracy the possible action of the corpus luteum hormone. Some few years ago he announced the method for the extraction of this internal secretion from corpora lutea and he demonstrated its action upon the uterine mucosa of animals such as the rabbit.
FEB.-OBST. 1 Before proceeding further it will perhaps be advisable for me to give a rapid diagrammatic sketch of the present-day views with regard to the interaction, etc., of this hormone. Great care will be taken only to include details which are based upon actual experiments, and not, at this stage, to indulge in the purely speculative side of the subject.
The following diagram, modified from the publications of Zondek, will serve to give a rough idea of the present-day views. The ovarian periodicity we believe to-day to be due entirely to the action of the anterior lobe of the pituitary, which may be regarded as the stimulus or starting mechanism. It is believed that the anterior lobe of the pituitary secretes hormones which affect firstly growth, secondly metabolism, and thirdly sexual functions.
With the two former we will not concern ourselves here. The function of the sexfraction is to stimulate the ovary, thus causing ripening of the follicles, followed by rupture and hemorrhage--in other words, the formation of a corpus haemorrhagicum and the ultimate conversion of this into a corpus luteum. This hormone is referred to as " Prolan" by the German workers, and as the " Rho " factor by Wiesner. Originally it was said to consist of two factors, one responsible for the follicle ripening (called by the Germans Prolan A, and by Wiesner Rho 1) and the other responsible for luteinization (known as Prolan B or Rho 2). It would appear, however, that the separation of the two was more theoretical than practical, although I must point out that there are many authorities who still believe in the separate identity of these two fractions. It is only fair to add, however, that all the methods of separation which have been published have failed to work in the hands of impartial observers. The stimulated ovary, with ripening follicles, secretes cestrin, which causes enlargement of the uterus and puberty, together with the opening of the vagina and cornification of the vaginal epithelium-which are characteristic of cestrus. The corpus luteum, on the other hand, secretes another hormone which is called by Corner "Progestin " and by Wiesner the " Beta" hormone. This hormone produces pregestational changes in the uterine mucosa, and together with cestrin, is capable of causing great enlargement of both the musculature and the mucosa of the uterus. Expressed very briefly, it would appear that Progestin is responsible for the development of the decidual changes, and is probably the hormone responsible for the phenomenon of pseudo-pregnancy.
Up to the present, we have not dealt with any controversial matter and I feel fairly certain in saying that there is no one in my audience who will get up and contradict anything which I have so far said, with the possible exception of the remarks about the separation of Prolan A and B. We now have to turn to a series of hormones whose position is not as clear as that of the three already mentioned, namely, cestrin, Prolan, and Progestin.
Collip in Canada has succeeded in preparing an extract from the placenta which stimulates the ovary in a manner very similar to that of Prolan. This substance, which he calls Emmenin, he believes to be an entirely new principle, free from cestrin, and quite distinct from Prolan. Other workers, however, tend to regard it as being identical with Prolan.
A further demonstration of the interaction between the various glands mentioned can be found in castration experiments. For example, if both ovaries are removed very definite changes appear in the anterior lobe of the pituitary, with the development of a certain type of cell known as a castration cell. The appearance of these cells can be prevented by the injection of cestrin subcutaneously into the animal, so it would seem that whilst the anterior lobe of the pituitary has a profound action upon the ovary, the products of the reaction of this substance also affect the pituitary, e.g., cestrin in turn affects the anterior lobe of the pituitary. That the position is extremely complicated there can be no doubt at all, and one of the most important problems upon which to speculate is the cause of the cyclical changes. In other words, why should the pituitary produce this follicle-ripening material at a fluctuating rate ? The modern German writers have developed an interesting theory-but here a word of warning must be given that it is purely speculative. One can say, however, that like other stories it is " founded on fact." It is assumed that the anterior lobe of the pituitary begins to secrete Prolan, which in turn stimulates the ovary to secrete cestrin. Through the prolonged action of the Prolan a corpus luteum is formed and in time this corpus luteum begins to secrete Progestin. The Progestin then re-acts on the anterior lobe of the pituitary and reduces the secretion of Prolaii so that the corpus luteum retrogresses. When the corpus luteum has retrogresse(d we get an immediate re-establishment of the secretion of Prolan, and so the process goes on. It is not very difficult to think out some very serious arguments against this otherwise highly attractive theory. For example, it will not explain the enormous production of cestrin and Prolan during pregnancy, when presumably the corpus luteum is also continuing to secrete Progestin. Again, the state of affairs in pregnancy appears to be almost inexplicable. Thus, many cases have been recorded Proceedings of the Royal Society of MUedicine 20 in the literature in which the removal of both ovaries has not been accompanied by termination of the pregnancy. I have been informed by gynacologists that neither destruction nor complete excision of the corpus luteum during pregnancy terminates the condition, and lactation, etc., has occurred quite profusely after a normal delivery. In my own laboratory, Allan and Wiles have succeeded in removing the anterior lobe of the pituitary in pregnant animals without the development of any dramatic symptoms. It. is a great pity that there is no record of a study of the excretion of the hormones in the urine in women from whom both ovaries have been removed during pregnancy. It is hoped that should any member of the audience have such a case he will see that the urine is carefully examined.
The difficulties, however, are not at an end at this stage. There are many other factors controlling the action of a hormone such as cestrin. For example, workers in this field have been hampered for many years by the difficulty of finding an accurate quantitative method of estimation. It has been demonstrated that the substance cannot be standardized by injecting it from the point of view of determining the minimum quantity necessary for the production of cestrus in a single shows the experiments of Coward and Burn. Along the base line is plotted the percentage of each of the groups showing cestrus, and it can be seen that as the amount injected is increased, so an increasing percentage of rats or mice shows oestrus. The curve, however, flattens out very conisiderably before the 100% is reached. That is to say, a point can be taken on the curve at which it is possible to give, let us say, 100 rats equal doses and 60% of them will show a complete cestrus, whereas 50% of them will not. By common consent, therefore, this has been taken as the standard unit in this country.
Other points to be dealt with are the purity of the material and the mode of administration. If the material is very active, then it must be given in a series of divided doses. This can be explained by the fact that the highly potent substance is rapidly excreted from the animal. ,In proof of this statement may be seen the effect of emulsifying the material wi-th oil. Fig. 2 illustrates this point.
Up to the present, I have referred entirely to subcutaneous injection. Turning to the very difficult problem of oral administration, it was agreed at on-e time by most workers that the cestrus-producinag hormone was inactive when given by mouth, but further researches have shown that the efficacy of the preparation depends again upon the purity and the mode of administration. Fig. 3 illustrates the effect of increasing dosage in a series of groups of rats when given by the oral method. As can be seen, to produce 50% response it is necessary to give over 25 times the quantity required to produce oestrin by subcutaneous injection. Another interesting fact is that the cruder the material, the more active it appears to be by mouth. The following table shows that the crystalline material requires 58 units to produce cestrus in 50% when administered orally, whilst the crude material at 200,000 units per gramme, only requires six. This very brief summary of the present position with regard to the cestrusproducing hormone does not attempt to embrace the wonderful advances which have been made in the study of the chemical constitution. Turning to the other hormones, we can see that the chemical researches on the constituition of Prolan have not advanced to anything like the same degree as those with cestrin, since this hormone is a nitrogen-containing substance of an extremely complicated type. The hormone of the corpus luteum has been, relatively speaking, little studied, owing to the great difficulty of obtaining sufficient quantities of the material. The yield is very poor from the admittedly difficult starting material, and it appears unlikely that any marked developments will occur in the chemistry of this substance in the near future.
I have not lost sight of the subject for discussion this evening, namely, the bearing of research on the sex hormones upon clinical work. We can state definitely that out of these researches has been evolved an accurate, rapid test for the diagnosis of pregnancy. As, however, this has been discussed so many times before, I do not propose to discuss it here. In view of what we have said witn regard to the difficulties of standardization, etc., I cannot help feeling that all the clinical work which has been done in the past with the sex hormones may be disregarded. In the first place, there can be no doubt that the amounts of material used have been grossly inadequate. Most observers would agree that the amount necessary to produce oestrus varies, roughly, in proportion to the body weight of the animals. Thus, in a series of experiments done on the relationship of the rat and mouse units in two different laboratories, it was found that the rat unit was 10 times the mouse unit, and that the ratio of the weights was exactly 10: 1. It follows that on this basis a very great deal of material will be required to produce any changes in the human subject. Dr. Parkes will tell you later of his important observation that some 300 units are required to produce the uterine changes in the rat which are characteristic of true natural cestrus, the criterion taken of perfect cestrus being that copulation and the formation of vaginal plugs will take place. This, as I stated, requires some 300 units. He will also tell you of his experiments with baboons and the very great amount of material required to produce the external signs of cestrus. If one looks through the literature one will find that those observers who have employed carefully standardized material have only used some 10 units per day. The definite opinion of all reliable workers is that the results with such dosage are inconclusive. Assuming that sufficiently large doses can be given, one again comes to the question of dealing with the absorption. I am at present experimenting with esters of cestrin and am attempting to give 20,000 units to patients. Unfortunately, it is too early as yet to assess the value of this treatment. The question arises as to what are the indications for the administration of these three hormones ?
CEstrin has been seriously recommended in all types of menstrual disorder, in every type of insanity, in endarteritis obliterans in men, in Berger's disease in men, in hbamophilia, in retinitis pigmentosa and in many other conditions. Prolan has also been recommended in every type of menstrual and gynsecological disorder, and in addition, in baldness in men. The corpus luteum hormone, Progestin, has also been recommended for every gynLecological complaint, but owing to the difficulty of obtaining it, it has not yet been tried in conditions such as urticaria, megalomania, etc. I would suggest that in the early stages, at least, of this new experimentation, one should deal solely with clear-cut cases, the most important, to my mind, being those of young women in whom both ovaries have been removed and the uterus left. If a collection of such cases could be obtained, then it would be possible to conduct carefully controlled experiments with the various hormones. I cannot help feeling that the majority of the papers published up to the present, and particularly those which claim that by the use of these hormones, and more especially cestrin and Prolan, every form of amenorrhoea and menorrhagia can be controlled, are definitely untrue. There are many papers, however, from reliable sources in America and Germany on the use of the corpus luteum hormone in cases of habitual abortion. It is claimed that when doses as small as 70 rabbit units are given, it is possible to continue pregnancy in cases which would otherwise have aborted. It would appear, therefore, that there is an entirely new field open for clinical experimentation, and after these introductory remarks I shall be most interested to hear the opinions of gynecologists and obstetricians on the type of case they would hope to benefit by the sort of preparations which the biologists and biochemists can offer.
In conclusion, one might offer a word of warning with regard to the indiscriminate use of Prolan. As we know, it is possible to convert the ovary of an animal into a solid mass of lutein tissue by the administration of this material, and it would appear to be an undesirable state of affairs to produce in women. Before sitting down, bowever, I should like to plead for carefully controlled observations in clearcut cases, and the avoidance, as far as possible, of the indiscriminate use of these substances in unexamined patients complaining of amenorrhcea, menorrhagia or climacteric disturbances.
Discussion.-The PRESIDENT (Mr. VICTOR BONNEY) said that an important fact made clear by Professor Dodds was that though the hormones that regulated the genital cycle in certain animals had been almost or actually isolated, the problem of assaying their exact values, even under ideal laboratory conditions, was only partly solved. When instead of on laboratory-controlled rats and mice, it was sought to assay their effect on women, the difficulties were so great as to be, for the present at least, insurmountable.
It was also evident that, having regard to the relative weight of a woman and a mouse, the administration of one of these really active hormones to a woman, in adequate dosage, would cost a sum of money that was prohibitive.
He hoped that Professor Dodds's paper would act as a corrective to that credulous optimism which, invariably assuming that " post hoc" was necessarily " propter hoc" resulted in the production of a number of worthless papers and an immense amount of worthless therapy. Dr. A. S. PARKEs discussed the standardization of extracts from the sex glands.
CEstrus-producing hormones could be standardized to 10%; a certain dose would produce cornification of the vaginal epithelium, but a much larger dose was required to produce the other signs of aestrus. The amount required to produce signs of cestrus in various animals seemed to vary with the weight of the animal. For instance, it required 200 units to produce full cestrus in a mouse, and 100,000 units in a baboon, and assuming that a woman was equal to five baboons, it would require half a million units to get the effect in a woman; and for a cow it would require 5,000,000. To employ this amount of substance at the present time would be financially impossible.
Dr. H. GARDINER-HILL said that he had been provided by Professor Dodds with standardized extracts of cestrin for four years. This material had been tried out on cases of amenorrheaa. He had classified these cases into: (1) Primary amenorrhcea (normal individuals with delayed development, wasting diseases, and glandular defects); (2) primary menstrual irregularities, which were minor degrees of the first group, and (3) secondary amenorrhcea. None of group 1, one-third of group 2, and in group 3 over half the cases of secondary amenorrhcea due to simple causes such as change of climate, shock, or pregnancy, had been affected. Secondary amenorrhbea due to glandular defect had been unaffected. Two cases were striking: both patients complained of amenorrhcea and sterility; both menstruated after injection of 180 and 200 mouse units respectively, became pregnant and had normal children. He (Dr. Gardiner-Hill) thought that preparations of cestrin such as those provided by Professor Dodds, were worth further clinical trial in carefully selected straightforward cases of amenorrhcea of the type he had discussed. He realized the difficulty of assessing clinical results in these conditions, but nevertheless thought that it was difficult to account for the changes in his cases except on the supposition that they had in some way resulted from treatment with cestrin. When the relative size of the human being and the experimental animals were taken into consideration the effective dose certainly seemed to be small, but the cestrus-producing effect in animals, mentioned by Dr. Parkes, appeared to be quantitative. Could not the clinical results be explained on the " trigger " hypothesis of W. Shaw-a small dose stimulating a sub-functioning follicular apparatus to produce active follicles and so initiating the cycle which ultimately resulted in the menstrual discharge ?
Dr. J. M. ROBSON said that in Edinburgh they were carrying out a series of clinical observations, and enunciated the theory that once in the second half of the menstrual cycle the muscle was normally insensitive to the pituitary secretion, but that in these cases of dysmenorrhcea it became sensitive again before the endometrium had become properly disintegrated, with the result that painful contractions were set up.
Dr. T. C. CLARE suggested the possibility that the presence of hormones in the urine was not necessarily due to an increased secretion of hormones, but to the absence of fixation of hormones that had been secreted. He asked if any observations had been made on the presence of the Zondek reaction in patients who had recently had double ovariotomy performed. Theoretically, the reaction sbould be positive in such a case. Rhabdomyosarcoma (Grape-like Sarcoma) of the Cervix. Specimen.-T. G. STEVENS, F.R.C.S.
Mr. T. G. Stevens showed a specimen of rhabdomyosarcoma of the cervix, removed from a patient aged 23. Slight bleeding between the periods for a x-ear finally led the patient to seek advice. The growth was the size of a tangerine orange, attached by a pedicle half an inch in diameter to the vaginal cervix. There was no infiltration of the cervical tissues at all. Panhysterectomy with removal of both ovaries and tubes was performed. Fourteen days later a full treatment by deep X-rays was given. Microscopically the tumour showed spindle-celled sarcoma witlh strands of narrow striated muscle bundles and occasional strands of smooth muscle tissue. There was no cartilage present and epithelial pearls were not found.
Dr. F. J. MCCANN said that this was a specimen of great interest, showing the presence of striated muscle in a sarcoma of the cervix uteri. He (the speaker) had exhibited at a meeting of this Section a specimen of grape-like cervical sarcoma which contained cartilage, and he had removed another of the same type in which no cartilage was discovered. He had operated on four additional cases of cervical sarcoma, but in each there was recurrence of the disease at varying periods of time. He would be interested to know the after-history of Dr. Stevens' patient, for the prognosis in the recorded examples of cervical sarcoma was bad.
